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(57)Abstract 

PURPOSE: To improve the mounting reliability of the method and device for 
mounting a semiconductor chip with its face downward using a thermosetting 
adhesive. 

CONSTITUTION: An adhesive 3 is applied to the semiconductor chip 
mounting part of a substrate 1 , the adhesive 3 is pre-heated by the local 
heating of the substrate 1 , a semiconductor chip 4 which is heated to the 
thermosetting temperature of the adhesive 3 is pressed to the 
semiconductor chip mounting part of the substrate 1 1 and then the adhesive 
3 is cured. A semiconductor chip suction means is provided on the lower 
surface of a pressure head 6 for heating the semiconductor chip 4 to the 
thermosetting temperature of the adhesive 3, a heating body 1 1 is lowered 
from the head 6 by a vertically movable means 12, and the heating body 1 
contacts the substrate 1 before the semiconductor chip 4 contacts the 
adhesive 3. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Thermosetting adhesive (3) It uses and is a semiconductor chip (4). Substrate (1) It faces carrying out 
face down mounting. This substrate (1) They are these adhesives (3) to the semiconductor chip mounting section. 
It sticks. This substrate (1) They are these adhesives (3) by local heating. Preheating is performed and it is this 
semiconductor chip (4). This substrate (1) It presses in the semiconductor chip mounting section, and they are 
these adhesives (3). The mounting approach of the semiconductor chip characterized by heating to curing 
temperature and stiffening it 

[Claim 2] Said substrate (1) Local heating is said semiconductor chip (4). Heating object which contacts the 
perimeter of the mounting section (11 31) The mounting approach of the semiconductor chip according to claim 1 
characterized by being made. 

[Claim 3] Said substrate (1) The heating object (11) which carries out local heating is said semiconductor chip (4). 
Said adhesives (3) This substrate heated to curing temperature (1) Heating sticking-by-pressure head turned and 
pressed (6) The mounting approach of the semiconductor chip according to claim 2 characterized by being heated. 
[Claim 4] Said substrate (1) The heating object (31) which carries out local heating is this substrate (1). The 
mounting approach of the semiconductor chip according to claim 2 characterized by building in the heater which 
carries out local heating. 

[Claim 5] A heating object (11) according to claim 2 is said heating sticking^by-pressure head (6). It hangs free 
[ vertical movement ] and is this heating sticking-by-pressure head (6). Said heated semiconductor chip (4) Said 
adhesives (3) It precedes touching and this heating object (11) is this substrate (1). The mounting approach of the 
semiconductor chip according to claim 2 characterized by touching. 

[Claim 6] Thermosetting adhesive (3) It uses and is a semiconductor chip (4). Substrate (1) It faces carrying out 
face down mounting. These adhesives (3) It is a semiconductor chip (4) to curing temperature. Said heating 
sticking-by-pressure head to heat (6) In an inferior surface of tongue, it is this semiconductor chip (4). A means 
to adsorb is established. This semiconductor chip (4) Said heating object which contacts said perimeter of the 
mounting section (11 31) The means (12) which can be moved up and down is minded and it is this heating 
sticking-by-pressure head (6). It hangs. This heating sticking-by-pressure head (6) This semiconductor chip to 
which it stuck (4) These adhesives (3) Before touching, this heating object (1 1) is this substrate (1). Mounting 
equipment of the semiconductor chip characterized by constituting so that it may contact. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mounting approach of a semiconductor chip, the mounting 
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equipment for it and the method of making a semiconductor chip mount in a glass substrate especially using a 
heating sticking-by-pressure head, and its equipment 

[0002] Method ** which carries out face down mounting of the semiconductor chip at a glass substrate [ finishing 
/ a panel configuration ], using a chip-on glass (COG) method, i.e., adhesives, as the mounting approach of the 
semiconductor chip used for the product, for example, a method of mounting the semiconductor chip for a panel 
drive in the liquid crystal display panel filled up with liquid crystal between the glass substrates of a pair, came to 
be adopted with small [ of product size ], and thin-shape-izing. 
[0003] 

[Description of the Prior Art] Drawing 7 is the explanatory view of the conventional approach which carries out 
face down mounting of the semiconductor chip at the circuit board. 

[0004] Drawing 7 R> 7 which shows the general approach of carrying out face down mounting of the 
semiconductor chip at the circuit board using thermosetting adhesive (a) - (c) It sets. Adhesives 3 are stuck on 
the front face of the circuit board 1 in which the terminal 2 was formed, many conductors — After carrying out 
alignment of the many bumps 5 and the terminal 2 which were formed in the semiconductor chip 4, The bump 5 of 
a semiconductor chip 4 is pressed for the terminal 2 of the circuit board 1 using the heating stick! ng-by-pressure 
head 6, after about 20 to 30 seconds passed and adhesives 3 have hardened, a head 6 is removed, and face down 
mounting of a semiconductor chip 4 is completed. 

[0005] In the mounting approach of this semiconductor chip 4, it is pushed away by the thrust of a semiconductor 
chip 4 by the adhesives 3 between the bump 5 who projects from the body of a semiconductor chip 4, and the 
terminal 2 which projects from the semiconductor chip loading side of the circuit board 1, and the hardened 
adhesives 3 maintain the mechanical junction to the circuit board 1 and a semiconductor chip 4 while maintaining 
the electrical installation of a bump 5 and a terminal 2. 

[0006] Generally, adhesives 3 are thermosetting, for example, stiffen the thermosetting adhesive 3 of an epoxy 
system at 1 70 degrees C - about 200 degrees C. The circuit board 1 is then heated through the semiconductor 
chip 4 -> bump 5 -> terminal 2 and the semiconductor chip 4 -> adhesives 3. 
[0007] 

[Problem(s) to be Solved by the Invention] In said mounting approach of a semiconductor chip 4, the circuit board 
1 is a glass substrate, and when the glass substrate 1 constitutes a liquid crystal display panel, the deviation film 
put on the liquid crystal and the glass substrate 1 with which the display panel was filled up cannot be heated at 
200 degrees C or more. Therefore, when carrying out face down mounting of the semiconductor chip 4, the glass 
substrate 1 was a room temperature. 

[0008] Therefore, a temperature gradient generates the adhesives 3 hardened with heating for 20 seconds - 
about 30 seconds through a semiconductor chip 4 between the part which touches a semiconductor chip 4, and 
the part which. touches a glass substrate 1. - ? - 

[0009] In drawing 8 which shows the temperature gradient of the adhesives 3 at the time of mounting of a 
semiconductor chip 4, it is the temperature rise property of a part that a continuous line A touches a 
semiconductor chip 4, and the temperature rise property of a part that a continuous line B touches a glass 
substrate 1 , and when about 30 seconds pass and adhesives 3 harden, the temperature of the adhesives 3 of the 
part which touches a substrate 1 becomes lower about 20-30 degrees C than the part which touches a 
semiconductor chip 4. 

[0010] Said temperature gradient of adhesives 3 causes the fluid unevenness of adhesives 3, and hardening 
advance unevenness, and as shown in drawing 9 as a result, air bubbles 7 tend to produce it inside the adhesives 

3 which completed hardening. These air bubbles 7 made the dependability over mounting of a semiconductor chip 

4 fall, and caused connection interrupt of a semiconductor chip 4 at the time of an accelerated test. 

[0011] In addition, although the magnitude of the semiconductor chip 4 mounted in a liquid crystal display panel is 
the present and about 3mmx17mm-1mmx10mm and said temperature gradient of the adhesives 3 which used the 
small semiconductor chip 4 becomes comparatively small, air bubbles 7 cannot be lost. 
[0012] 

[Means for Solving the Problem] Drawing 1 is the explanatory view of the basic configuration of this invention, 
when face down mounting of the semiconductor chip is carried out at a substrate using thermosetting adhesive, 
this invention approach it is made air bubbles not produce in the hardened adhesives is shown in drawing 1 (a) — 
as — the conductor for semiconductor chip mounting — the part of the glass substrate 1 which formed the 
terminal 2 and stuck the thermosetting adhesive 3 for semiconductor chip mounting, i.e., the periphery of the 
semiconductor chip mounting section, heats with the heating object 1 1 , and preheating of adhesives 3 performs 
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through a glass substrate 1 . 

[0013] Subsequently, after performing alignment of the bump 5 and terminal 2 which were formed in the 
semiconductor chip 4, as shown in drawing 1 (b), the heating sticking-by-pressure head 6 which adsorbs a 
semiconductor chip 4 on the inferior surface of tongue, and heats a semiconductor chip 4 to the curing 
temperature of adhesives 3 is used, and the bump 5 of a semiconductor chip 4 is pressed for the terminal 2 of a 
substrate 1. 

[0014] Then, if a head 6 is removed after adhesives 3 harden, as shown in drawing 1 (c), face down mounting of a 
semiconductor chip 4 will be completed. As the example of a basic configuration of the semiconductor chip . 
mounting equipment important section equipped with the preheating object 1 1 of a substrate 1 is shown in 
drawing 1 (d) When the substrate preheating object 11 hangs through the means (for example, spring) 12 which 
can be moved up and down and a head 6 is made to ****** by actuation of the pressurization cylinder 10 from 
the heating sticking-by-pressure head 6 which adsorbs a semiconductor chip 4 on the inferior surface of tongue, 
After the heating object 1 1 heated by the head 6 touches a substrate 1 , the amount of suspension of the heating 
object 1 1 is set up so that the semiconductor chip 4 heated by the head 6 may touch adhesives 3. 
[0015] 

[Function] As explained above, after, as for this invention, the substrate 1 with which the heating object 1 1 
heated the semiconductor chip mounting section (necessary part) of a substrate 1 , and local heating was carried 
out carries out preheating of the adhesives 3, a semiconductor chip 4 heats adhesives 3 to the curing 
temperature. 

[0016] Therefore, when carrying out face down mounting of the semiconductor chip 4 at the glass substrate 1 
which constitutes, the substrate 1, for example, the liquid crystal display panel, which cannot heat the whole, the 
temperature gradient at the time of hardening of adhesives 3 can be controlled, and the air bubbles 7 generated in 
the conventional approach can be lost now. 

[0017] Consequently, high dependability can be secured now to face down mounting of a semiconductor chip 4. 
[0018] 

[Example] The explanatory view of the main configurations of equipment [ in / in the explanatory view of the main 
configurations of equipment / in / in drawing 2 / the 1 st example of this invention /, the explanatory view of the 
equipment which shows drawing 3 to drawing 2 of operation, and drawing 4 / the 2nd example of this invention ], 
the explanatory view of the substrate preheating object concerning the 3rd example of this invention in drawing 5 , 
and drawing 6 are the explanatory views of the main configurations of the equipment in the 4th example of this 
invention. 

[0019] In drawing 2 , the inferior surface of tongue of the pressurization cylinder 10 moving up and down is 
equipped with the heating sticking-by-pressure head 6 which built in the heater. To the inferior surface of tongue 
of a head 6, the inhalation-of-air hole (adsorption means) which carries out vacuum- adsorption of the 
semiconductor chip 4 carries out opening, and the frame type head 1 4 for substrate preheating surrounding a 
semiconductor chip 4 is formed in the side face of a head 6 on it 

[0020] The head 14 for preheating consists of heat-resistant India rubber (means which can be moved up and 
down) 17 to which a cross section is contained in the KO typeface of the frame type base 15 of the KO typeface 
cross section where a KO typeface, i.e., downward opening, narrows mostly, the substrate heating object 16 with 
which the upper part fits in in the KO typeface of a base 15, and the lower limit section projects from a base 15, 
and a base 15, and always energizes the heating object 16 caudad. In addition, replacement, other elastic bodies, 
for example, coiled spring, is possible for India rubber 1 7. 

[0021] The heating object 16 which is equivalent to the heating object 1 1 of drawing 1 , and does not contain a 
heater comes to be heated by about 1 50 degrees C by the heating sticking-by-pressure head 6 through a base 
15. drawing 3 — setting — many conductors — the sheet-like adhesives 3 are stuck on the front face of the 
glass substrate 1 in which the terminal 2 was formed (80 degrees C, about 1 second), and after carrying out 
alignment of the many bumps 5 and the substrate terminal 2 which were formed in the semiconductor chip 4, the 
inferior surface of tongue of the heated substrate heating object 1 6 is contacted on the front face of a substrate 
1 only about dozens seconds by ****** of the pressurization cylinder 10. 

[0022] Then, the heat of the heating object 16 spreads to a substrate 1, and it comes to be heated by the 
suitable about temperature which is extent to which hardening of adhesives 3 does not progress the 
semiconductor chip mounting section of a substrate 1 remarkably, for example, 120 degrees C. 
[0023] Subsequently, the pressurization cylinder 10 is made to descend further so that India rubber 17 may be 
compressed, and face down mounting of a semiconductor chip 4 is completed, without generating air bubbles in 
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adhesives 3, if the semiconductor chip adsorption power of a head 6 is canceled and the pressurization cylinder 
10 is raised, after a bump 5 makes it maintain about dozens seconds where a terminal 2 is contacted and stiffens 
adhesives 3. 

[0024] In drawing 4 , the metallic ornaments (heating object) 21 equivalent to the heating object 11 of drawing 1 
hang to an inferior surface of tongue in the side face of the heating sticking-by-pressure head 6 which carries out 
vacuum adsorption of the semiconductor chip 4. And the metallic ornaments 21 by which the long hole 22 which 
has die length was formed in the vertical direction can hang on the side face of a head 6 according to the **** 23 
into which a long hole (means which can be moved up and down) 22 fits free [ vertical movement ], and only the . 
die length of a long hole 22 can move up and down freely with the weight of itself. 

[0025] And the metallic ornaments 21 heated by the sticking-by-pressure head 6 enable face down mounting of 
the semiconductor chip 4 which does not produce air bubbles in adhesives 3 like the heating object 1 6. In drawing 
5 , the sheet 31 for glass substrate local heating concerning this invention approach (heating object) sandwiches 
the exoergic sheet by energization with the insulating film of a pair, and carries and uses it for the semiconductor 
chip mounting section of a glass substrate 1. 

[0026] The example of drawing 6 equips the sticking-by-pressure head 6 with a sheet 31, and are that vertical 
movement [ sheet / 31 ] is free and an example of a configuration which carries out preheating of the adhesives 3 
through a substrate 1 , and was made to carry out face down mounting of the semiconductor chip 4 by vertical 
movement of a head 6. 

[0027] From the method which carries out preheating of the attachment adhesives 3 of a substrate 1 by the 
heating object 16 or metallic ornaments 21 using the heat transmission from the heating sticking-by-pressure 
head 6, the equipment of drawing 6 which is the example which hung from the side face of the sticking-by- 
pressure head 6, and equipped with the sheet 31 the metallic ornaments 21 of the pair which can move up and 
down freely has the good preheating effectiveness of adhesives 3, namely, can shorten the duration of preheating. 
[0028] 

[Effect of the Invention] This invention loses to a substrate the air bubbles of the adhesives which carried out 
face down mounting of the semiconductor chip, and enabled it to secure high dependability to face down mounting, 
as explained above. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of the basic configuration of this invention 

[Drawing 2] The explanatory view of the main configurations of the equipment in the 1st example of this invention 
[Drawing 3] The explanatory view of the equipment shown in drawing 2 ' of operation 

[Drawing 4] The explanatory view of the main configurations of the equipment in the 2nd example of this invention 
[Drawing 5] The explanatory view of the substrate preheating object concerning the 3rd example of this invention 
[Drawing 6] The explanatory view of the main configurations of the equipment in the 4th example of this invention 
[Drawing 7] The explanatory view of the conventional approach which carries out face down mounting of the 
semiconductor chip 

[Drawing 8] Thermal mapping of the adhesives at the time of semiconductor chip mounting by the conventional 
approach 

[Drawing 9] The explanatory view of the air bubbles generated inside the adhesives by the conventional approach 
[Description of Notations] 
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1 Semiconductor Chip Mounting Substrate 

2 Conductor — Terminal 

3 Thermosetting Adhesive 

4 Semiconductor Chip 

5 Bump 

6 Heating Sticking^by-Pressure Head 

1116 Heating object which heats a substrate part 

12 Means Which Can be Moved Up and Down 

1 7 India Rubber (Means Which Can be Moved Up and Down) 

21 Metallic Ornaments (Heating Object) 

22 Long Hole (Means Which Can be Moved Up and Down) 
31 Heating Sheet (Heating Object) 



[Translation done.] 
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